





























This paper investigates a speed of convergence in a growth model with health capital.
The simulation of the model reveals two theoretical possibilities. First, under standard
parameter set, this type of two-sector model replicates a notable feature of endogenous
growth models on convergence property. That is to say, our model exhibits a higher
rate of convergence. Second, when a capital deepening externality in the second sec-
tor has relatively weak impacts to additional health capital production and income tax
rates which ﬁnance public health expenditure lie in realistically reasonable level, a slower
speed of convergence comes true. Such the slower adjustment process is consistent with
the standard empirical results on growth and β-convergence.
Keywords: Capital deepening externality; Public health expenditure; Speed of conver-
gence
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ମ͸ϑϩʔͰ͋Δ͕ɼͦΕ͕݈߁ࢿຊετοΫͷ஝ੵʹϓϥεͷӨڹΛٴ΅͢ɽ ʢiiʣʹͭ
͍ͯ͸ɼGrossmanʢ1972ʣΛᅘ໼ͱͯ͠ɼཧ࿦ɼ࣮ূͷ྆໘Ͱ͜͜࠷ۙݚڀ͕׆ൃԽͯ͠










Δୈ 2 ෦໳ʹ͋Δͱߟ͑ΒΕΔɽ͢ͳΘͪɼ݈߁ࢿຊ͕ܦࡁओମʹͱͬͯ͸֎෦తͳ 2 ͭ
ͷཁૉʹΑͬͯੜ࢈͞ΕΔͱ૝ఆ͢Δɽ1 ͭ͸ઌʹड़΂ͨ੓෎ʹΑΔެతͳҩྍࢧग़Ͱ͋
Γɼ͜Ε͸݈߁ࢿຊੜ࢈ʹରͯ͠ϑϩʔͷޮՌΛ΋ͨΒ͢ͱߟ͑ΒΕΔɽ͍· 1 ͭ͸ࢿຊ






తʹಋग़͢Δʢୈ 2 અʣ ɽ͜ΕΛجૅʹɼύϥϝʔλΛ۩ମతʹ͋ͯ͸Ίɼ·͍͔ͨͭ͘
ͷύϥϝʔλΛมԽͤ͞Δ͜ͱͰγϛϡϨʔγϣϯΛߦ͍ɼಛఆͷঢ়گʹରԠͨ͠۩ମత
ͳऩଋ଎౓ΛٻΊΔ͜ͱʹͳΔʢୈ 3 અʣ ɽ্Ͱ΋;Ε͕ͨɼऩଋ଎౓ͷཧ࿦త෼ੳͰ͸ɼ
















−ρtdt, θ > 0,ρ > 0, (1)
subject to2
˙ K = Y − C − G, (2)
Y = Kα(HL)1−α,α ∈ (0,1), (3)
G = τY, τ ∈ (0,1). (4)
͜͜Ͱ 1/θ ͸ҟ࣌఺ؒফඅͷ୅ସͷ஄ྗੑɼρ ͸ओ؍తׂҾ཰ʢ࣌ؒબ޷཰ʣΛ͋ΒΘ
͢ɽ·ͨ KɼY ɼCɼGɼHɼL ͸ɼͦΕͧΕ෺తࢿຊɼ࢈ग़ɼফඅɼެతҩྍࢧग़ɼ݈߁
ࢿຊɼ࿑ಇʹରԠ͢Δɽ؆୯ԽͷͨΊɼ࿑ಇڙڅ͸ҰఆͱԾఆ͠ L =1ͱج४Խ͢ΔɽΏ
͑ʹϞσϧ಺ͷ͢΂ͯͷϚΫϩม਺͸ 1 ਓ͋ͨΓม਺ͱͯ͠ଊ͑Δ͜ͱ͕Ͱ͖Δɽ࠷ޙʹ































,  ∈ (0,1). (6)
͜͜ͰɼA>0 ͸݈߁ࢿຊੜ࢈ͷޮ཰ੑΛ͋ΒΘ͢ύϥϝʔλͰ͋Δɽ(6) ͷӈล͸ɼG





ͱ͜ΖͰɼҎલʹ L =1ͱ࿑ಇऀ਺Λج४Խͯ͋ͬͨ͠ͷͰ, G = τY = τKαH1−α ͷ
ؔ܎Λ (6) ʹ୅ೖ͢Δͱɼ݈߁ࢿຊͷ஝ੵաఔΛදݱ͢Δ࣍ࣜΛಘΔ͜ͱ͕Ͱ͖Δɽ
















ۉ੪੒௕ܦ࿏্Ͱ͸, g ≡ gY = gC = gK = gH ͕੒ཱ͢ΔɽΑͬͯ g = gH Λߟྀ͢Δ














(9) ΑΓ, ۉ੪੒௕ܦ࿏্Ͱͷ੒௕཰͸ɼ6 ͭͷύϥϝʔλ (θ, ρ, α, τ, A,  ) ʹґଘܾͯ͠
·Δ͜ͱ͕Θ͔Δ. ͜Εʹؔͯ͠ɼHosoyaʢ2003ʣͷ໋୊ 2 ͓Αͼ໋୊ 3 Ͱࣔ͞Ε͍ͯΔ
Α͏ʹɼਖ਼஋ͷۉߧ੒௕཰ g ͷଘࡏʢexistenceʣ͓ΑͼҰҙੑʢuniquenessʣ͸อূ͞Εɼ









3 ¯ K ͱ ¯ H ͸෺తࢿຊͱ݈߁ࢿຊͷࣾձతฏۉਫ४Λ͋ΒΘ͢ɽ
4͜ͷ఺ʹؔ͢Δৄࡉͳٞ࿦͸ɼHosoyaʢ2003ʣΛࢀর͞Ε͍ͨɽ
5ਖ਼֬ʹ͸ɼHosoyaʢ2003ʣͷ໋୊ 2 ͓Αͼ໋୊ 3 ͸ɼޮ༻ؔ਺͕ର਺ܕͷ৔߹ͷ݁ՌͰ͋Δ͕ɼຊߘͷΑ
͏ʹ CIES ܕʢconstant intertemporal elasticity of substitutionʣͷޮ༻ؔ਺Λઃఆͯ͠΋ͦΕΒͷ໋୊ͷ੒
ཱ͸อূ͞ΕΔɽ
5͜͜Ͱ (10) ʹ͓͍ͯɼΞελϦεΫʢ∗ʣ͸ఆৗঢ়ଶ஋Ͱ͋ΓɼX ≡ C/KɼZ ≡ K/Hɼ
V1 ≡ (1 −α)(1 − τ)(Z∗)α−1ɼͦͯ͠ V2 ≡ Aτ(α + )(Z∗)α+  Ͱ͋Δɽλ1 ͸ɼݩͷ 3 ࣍ݩ
ͷಈֶମܥʢCɼKɼH ʹؔ͢ΔʣΛม׵ͨ͠ 2 ࣍ݩͷಈֶମܥʢXɼZ ʹؔ͢Δʣʹର
Ԡ͢Δ 2 ࣍ͷݻ༗ํఔࣜʢcharacteristic equationʣΛղ͍ͯಘΒΕΔ 2 ͭͷղͷ͏ͪɼෛ
஋ΛͱΔํͷղʹରԠ͍ͯ͠Δɽ͜͜Ͱऩଋ܎਺ʢconvergence coeﬃcientʣΛ ˜ λ ͱఆٛ͢
Δͱɼ˜ λ = −λ1 ͱදݱͰ͖Δɽ͜ͷऩଋ܎਺͸΋ͪΖΜɼϞσϧͷऩଋ଎౓ʹରԠ͢Δ6
3 γϛϡϨʔγϣϯ
ຊઅͰ͸ɼଥ౰ͱࢥΘΕΔύϥϝʔλ஋Λ (10) ʹ۩ମతʹ͋ͯ͸ΊΔ͜ͱͰϞσϧͷऩ
ଋಛੑΛࣔ͢ɽϕϯνϚʔΫͱͳΔ஋Λ (θ, ρ, α, τ, A,  )=(1.5, 0.02, 0.3, 0.1, 0.1, 0.2) ͱ
Ծఆ͢Δ7ɽ͜ͷঢ়گԼͰͷऩଋ܎਺͸ 0.079 Ͱ͋Γɼܦࡁ͸ॳظ࣌఺͔Β೥཰ 7.9% Ͱఆ
ৗঢ়ଶʹ޲͔ͬͯऩଋ͢Δɽ͜ͷͱ͖ɼશௐ੔աఔͷ 90% Λܦա͢Δͷʹ໿ 29 ೥Λඞཁ
ͱ͢Δɽ͜͜Ͱɼެతҩྍࢧग़ΛϑΝΠφϯε͢Δॴಘ੫཰ͱऩଋ܎਺ͱͷؒͷؔ܎ΛΈ
͓ͯ͜͏ɽ͜ΕΛਤ 1 ʹࣔ͢ɽ
ॴಘ੫཰ τ Λআ͍ͯɼਤ 1 ͷܭࢉʹ༻͍ͨύϥϝʔλ͸্ͷϕϯνϚʔΫ஋ͱಉҰͰ͋
Δɽ͜ͷਤΑΓɼॴಘ੫཰ͱऩଋ܎਺ͷؒʹ͸ٯ U ࣈͷؔ܎͕͋Δ͜ͱ͕Θ͔Δɽ͜ͷؔ
܎͸ɼBarroʢ1990ʣ͕ॴಘ੫཰ͱܦࡁ੒௕཰ͱͷؒͰಘͨٯ U ࣈؔ܎ͱಉ༷ͷཧ༝Ͱ΋
ͨΒ͞ΕΔؔ܎Ͱ͋Δɽ͢ͳΘͪ (9) ʹ͓͍ͯɼτ(1−α)/(α+ ) ͸ެڞ౤ࢿ G ͕݈߁ࢿຊͷ
ੜ࢈ʹد༩͠ɼͦΕ͕ࡒੜ࢈ʹ͓͚Δ࿑ಇੜ࢈ੑΛ޲্ͤ͞ܦࡁ੒௕཰ g Λ্ঢͤ͞Δϓ





Ԡ͢ΔͷͰɼ͜ͷ 2 ͭͷؒʹ΋ٯ U ࣈؔ܎͕੒ཱ͢ΔͷͰ͋Δɽ͕ͨͬͯ͠ɼਤ 1 ͷ݁Ռ
͸ɼBarro ͷಘͨٯ U ࣈؔ܎ͷʮऩଋ଎౓൛ʯͱ͍͏͜ͱʹͳΔɽ
ͱ͜ΖͰઌͷγϛϡϨʔγϣϯͰಘͨ೥཰ 7.9% ͷऩଋ଎౓͸ɼBarro and Sala-i-Martin
ʢ1992ʣɼ Mankiw et al.ʢ1992ʣͳͲͷ݁ՌΛٙ໰ࢹͨ͠ Caselli et al.ʢ1996ʣ΍ Evans
ʢ1997ʣͷ݁Ռͱ͸ൺֱత੔߹͍ͯ͠Δɽ͔͠͠ͳ͕ΒɼγεςϜ GMM ʹج͍ͮͨ Bond
et al.ʢ2001ʣʹΑΕ͹ɼଥ౰ͳऩଋ଎౓͸΍͸Γ೥཰ 2-3% ʹམͪண͘ͱ͍͏ɽ͢ͳΘͪɼ
6ऩଋ଎౓͸ɼ೚ҙͷύϥϝʔλΛ͋ͯ͸ΊͯɼX ͓Αͼ Z ͷఆৗঢ়ଶ஋Ͱ͋Δ (X∗, Z∗) ΛٻΊΔ͜ͱʹ
ΑΓܭࢉ͞ΕΔɽ͜͜Ͱͷඇઢܗ࿈ཱํఔࣜମܥ͸ɼX∗ =Ψ ∗(θ,ρ,α,τ,Z∗)ɼZ∗ =Ω ∗(θ,ρ,α,τ,A, ) ͱͳ
Δɽঘɼ͜ͷܭࢉʹ͸ GAUSS5.0 Λར༻ͨ͠ɽ
7͜ΕΒͷ஋͸ɼଟ͘ͷϚΫϩܦࡁऩଋ෼ੳͰ࠾༻͞Ε͍ͯΔ΋ͷͰ͋Δɽৄ͘͠͸ɼBarro et al.ʢ1995ʣɼ


















ਤ 1: ੫཰ͱऩଋ܎਺ͷؒͷٯ U ࣈؔ܎





ݱ࣮ͷσʔλͱͷରԠͰ͸ࠃ಺૯ੜ࢈ʹ઎ΊΔެతҩྍࢧग़ͷׂ߹ʹରԠ͢Δʢτ = G/Y ʣ ɽ
ද1͸֤ॴಘάϧʔϓ͝ͱʹ͜ͷׂ߹Λܭࢉͨ݁͠ՌͰ͋Δɽσʔλ͸ World Development
Indicators 2003 ͷ CD-ROM ൛Λར༻ͨ͠ɽαϯϓϧظؒ͸ 1990-2000 ೥Ͱ͋Γɼ౰֘ظ
ؒͰͷ֤ࠃͷฏۉ஋Λܭࢉ͠ɼͦΕΛ֤ॴಘάϧʔϓ಺Ͱฏۉͨ͠஋͕දʹࣔ͞Ε͍ͯΔɽ
͜ΕʹΑΔͱ OECD Ҏ֎ͷத-௿ॴಘࠃͰ͸໿ 3%ɼOECD Ճໍͷ૬ରతʹߴॴಘͷࠃͰ
͸͓Αͦ 5-6% ఔ౓ͱͳ͍ͬͯΔɽ͕ͨͬͯ͠ɼτ ͷ஋ͷઃఆʹؔͯ͠͸͜ΕΒͷ஋Λे෼
ʹߟྀ͢΂͖Ͱ͋Δɽ͜͏ͨ͠ࣄ࣮Λ;·͑ͯγϛϡϨʔγϣϯΛߦͬͨ݁ՌͷҰ෦͕ද
2 ʹࣔ͞Ε͍ͯΔ9ɽ
8ऩଋ଎౓ͷ࣮ূ෼ੳʹؔ͢ΔҰ࿈ͷٞ࿦ʹ͍ͭͯ͸ɼde la Fuenteʢ1997ʣɼ Hosoyaʢ2004ʣɼ Turnovsky
ʢ2002ʣ ɼͦͯ͠ࡾ໺ʢ2000ʣͳͲΛࢀর͞Ε͍ͨɽ
9θ ʹ͍ͭͯ͸ Ogaki and Reinhartʢ1998ʣ౳ʹै͍ θ>1 Λ૝ఆ͢ΔɽA ͷ஋ʹ͍ͭͯ໌֬ͳઌߦݚڀ͸
ଘࡏ͠ͳ͍͕ɼLucasʢ1988ʣͷ 2 ෦໳ਓతࢿຊ੒௕ϞσϧͷγϛϡϨʔγϣϯ݁Ռʹج͖ͮ A =0 .05 ʹઃఆ
ͨ͠ɽ  ʹ͍ͭͯ͸ઌߦݚڀ͕ଘࡏ͠ͳ͍ͨΊɼద౰ͱߟ͑ΒΕΔൣғ಺ (૬ରతʹখ͞ͳ஋ͷൣғ) ͰϑϦʔʹ
ͨ͠ɽ
7ද 1: ࠃ಺૯ੜ࢈ʹ઎ΊΔެతҩྍࢧग़ͷׂ߹ʢ1990-2000ʣ
ॴಘάϧʔϓ αϯϓϧࠃ਺ (G/Y )×100 (%)
௿ॴಘ 43 2.2( 1 .25)
த௿ॴಘ 34 3.2( 1 .54)
தߴॴಘ 24 3.6( 1 .21)
OECD 24 5.9( 1 .13)
ฏۉ 3.7
஫: ׅހ಺͸ඪ४ภࠩͰ͋Δɽ
ग़ॴ: World Development Indicators 2003 CD-ROM.
ද 2: ੫཰͓Αͼ֎෦ੑͱऩଋ଎౓ʢ1ʣ
ॴಘ੫཰ (%) ࢿຊਂԽ֎෦ੑ ( ) ऩଋ܎਺ (˜ λ)
θ =1 .53 0 .23 .0%
50 .13 .3%
θ =2 3 0 .22 .7%
50 .13 .0%
θ =5 3 0 .22 .1%
50 .12 .4%
஫: ρ =0 .02ɼα =0 .3ɼA =0 .05ɽ
ද2 ʹࣔͨ͠ऩଋ܎਺ͷܭࢉ݁ՌΑΓɼҰఆͷେ͖͞ͷ֎෦ੑ͕ଘࡏ͢ΔԼͰ΋ʢ0.1-0.2
ఔ౓ʣ ɼ࣮ূ෼ੳͰಘΒΕ͍ͯΔΏΔ΍͔ͳऩଋύλʔϯ͕ੜ͡ΔՄೳੑ͕͋Δɽ͢ͳΘͪɼ
ଟ͘ͷઌߦݚڀʢͨͱ͑͹ɼOrtigueira and Santos, 1997ʣͰ͠͹͠͹࠾༻͞ΕΔ 1.5-2 ͷ
θ ͷ஋Ͱ΋ɼ೥཰Ͱ 2-3% ఔ౓ͷऩଋաఔ͕࣮ݱ͢Δ͜ͱ͕֬ೝͰ͖Δɽ͜ͷ݁ՌΛɼύ
ϥϝʔλΛগ͠ಈ͔ͯ͠ΈΔ͜ͱͰ࠶ݕূͯ͠ΈΑ͏ɽมߋ͢Δύϥϝʔλ͸ɼ෺తࢿຊ
γΣΞ α ͱ݈߁ࢿຊੜ࢈ͷޮ཰ੑΛ͋ΒΘ͢ A Ͱ͋Δɽα Λ 0.3 ͔Β 0.35 ʹɼA Λ 0.05
͔Β 0.07 ΁ͱͦΕͧΕมߋ͢Δɽ͜ΕΒͷ஋΋ɼઌߦݚڀΛ;·͑Δͱଥ౰ͳ΋ͷͱߟ͑
ΒΕΔɽܭࢉ݁Ռ͸ද 3 ʹࣔ͞ΕΔɽ
ද 3 ΑΓɼ2 ͭͷύϥϝʔλͷมߋʹΑͬͯɼશൠతʹऩଋ͕Ճ଎͢Δ܏޲ʹ͋Δ͜ͱ͕
ಡΈऔΕΔɽ͜ΕΒ 2 ͭͷύϥϝʔλ͕Ϟσϧʹ͓͍ͯՌ͍ͨͯ͠Δ໾ׂΛߟ͑Δͱɼ͜
Ε͸౰વͷ݁ՌͰ͋Δɽ஫໨͢΂͖͸ɼऩଋ଎౓Λ্ঢͤ͞ΔཁҼΛ༩͑ͨͱͯ͠΋ɼґ
વͱ࣮ͯ͠ূ݁Ռͱ੔߹͢Δܭࢉ݁Ռ͕ಘΒΕ͍ͯΔ఺Ͱ͋Δɽ͔֬ʹɼ1.5-2 ͷ θ ʹର͠
ͯɼ˜ λ ͸ 3% ୆ޙ൒͔Β 4% ୆લ൒ͷ 3.7-4.2 ͱද 2 ͷέʔεΑΓ্ঢ͍ͯ͠Δ͕ɼ͜Ε͸
ڐ༰͞ΕΔൣғ಺Ͱ͋Δɽ
8ද 3: ੫཰͓Αͼ֎෦ੑͱऩଋ଎౓ʢ2ʣ
ॴಘ੫཰ (%) ࢿຊਂԽ֎෦ੑ ( ) ऩଋ܎਺ (˜ λ)
θ =1 .53 0 .24 .0%
50 .14 .2%
θ =2 3 0 .23 .7%
50 .13 .9%
θ =5 3 0 .22 .9%
50 .13 .1%
஫: ρ =0 .02ɼα =0 .35ɼA =0 .07ɽ
࣮ࡍɼMurthy and Chienʢ1997ʣ͸ɼOECD ՃໍࠃΛର৅ͱͯ͠ɼ෺తࢿຊɼਓతࢿຊ
ʹՃٕ͑ͯज़తϊ΢ϋ΢Λ࠷ऴࡒੜ࢈ؔ਺ͷ౤ೖཁૉͱͯ͠ߟྀ֦ͨ͠ு͞ΕͨιϩʔϞ
σϧΛ༻͍ͯਪఆΛߦ͍ɼ3.8% ͷऩଋ଎౓Λใࠂ͍ͯ͠Δɽ͜ͷ͜ͱ͸ද 3 ͷγϛϡϨʔ
γϣϯʹ͓͍ͯɼॴಘ੫཰͕ OECD ͷฏۉʹ͍ۙ 5% ͷέʔεͱಛʹ੔߹తͰ͋Δɽ(θ,
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